FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: CSI- OHT- ORIGINATOR: ISC : PROJECT: Orbiter {1554 DTD'S)
PART NAME:QRELl Handling Toal LRU/QORL PART NUMBER: 196012051 .07 QUANTITY; 2
FART NUMBER: 19a01-20034.01 02 LRIVORU PART NAME: 080 Handling Towrl SYSTEM: EVa Eque.
LAC CONTROL NO: NYA DRAW ING/REF DESICNATOR; 19601-2000 2 SUBSYSTEM: Tools
LZONELOCATION: siddeck PLA EFFECTIVITY/AFFECT STAGCE: 5T5-63 & SURS

Ri ALITY:
CRITICAL ITEM? _Yes SUCCESS PATHS; 2
CRITICALITY CATEGQORY__1R”? SUCCESS PATH REMAINING: ]

END [TEM NAME: N/a
END [TEM FUNCTIONAL: MrA
EXD ITEM CAPABILITY: Nia

END ITEM FAILURE TOLERANCE: N/a

REDUNDANCY SCREENS:
. CHO PRELAUNCH: Pass

. CHY OGN ORBIT: Nra

. HETECTION FLIGHT CREW: N/a

DETECTION GROUND CREW: Nfa

LOSS OF REDUNDANCY FROM SINGLE CAUSE: Pass
ON-ORBIT RESTORABILITY:: N/ A

S -

FUNCTTON: (End ltew sl ORULEN;
Tool used by an EVA crewmember o aid in the luindling and teansport of ORU's. Toal will grasp and ngdly securc iiseif 1o a
microcorical fitung,

FAILURE MODE CODE: N/A
FAILURE MODE: Canlingency releass « Unable 10 disengape front hubrd or soft dock
CAUSE: cortamination. piece par failure. wear

REMAINING PATHS: EFFECT! MISSION PHASE: EVA Operuions
none

CORBECTIVE ACTION:
Nnone.

FAILURE EFFECTS-

END ITEM/LAU/ORIVASSEMELY: Unabis 10 mosve aciwor from lock 1o relense position.
Unable to release tool from micraconical Buing/ORU.

SUBSYSTEM/NEXT ASSEMBLY/INTERFACE: N/A

SYSTEM/END ITEM/MISEION: Teol can noi be stowed propery.

CREW/VEHICLE: If conungency releass also tails the tool ean nat be returmed te 1t's onginal stowape location. The Tool mos
release quring dearbitflanding due to foress ai thote times jnd iupact the veluzle.

ETE=R% - 1%



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FYIEA NTUMBER: C5D- OHT-M ORIGINATOR: I5C FROJECT: Orbiter (IS5A DTOS)
PART NAME:ORU Hamdling Tool LRLORU PART NUMBER: 195012001501 .02 QUANTITY: 2
PART MUMBER: 19601.2003 50107 LRIVORL PART NAME: AL Handiing Tsol SYSTEM: Eva Equip.
L3C CONTROL HD: N/A DRAWING/REF DESIGNATOR; | 9501-20035 SUBSYSTEM:Toals
LONE/LOCATION: Mudeck PLB EFFECTIVITY/AFFECT STAGE: 5T5-63 & 5U/BES

HAZARD INFORMATION:

HAZARD: YES_x__ NO___
HAZARD ORGANIZATION CODE;: N/A for NSTS.

HAZARD NUMBER:OHT-01

TIME TO EFFECT: hours

TIME TO DETECT: sccomds

TIME TO CORRECT: mini=s

FAILURE DETECYION/FLIGHT - Visual/ground-none

REMARKS:

Analysls it eurrently jo work to verify that the DHT can remain on Spartan for landing. If this Is verified the criticatity of
this failure mode changes to 1R/).

~RATIONALE FOR ACCEPTABILITY-

(A) DESIGN: The ORU Handhing Tool +OHT) design incorporates a soft dock and hared dock position. The soft dock is latch, not
4 detent and therefore requires 3 distinet acruatian 16 be moved to ty relzase position. Placing the OHT in baed dock acouaces the
toal’s collets and rigidizes the fool to Lhe microconical firnng, The OHT desigh also incorpomies a lock that must be activated by the
crew thal cn lock the acnuior in the hard dock  position. The OHT handle alzo wcis as a guard For the actuater in order 1o prevent
Inadvernent aclivation by the craw. The OHT design utihizes the following materials 15-5PH CRES ¢ Bodty.Carrier. Pin. Adjusiment
Steeve. Nut.Alignment Key 3 . 304 CRES ( Racker) . 302 CRES { Spring). MP35N AL ( Plunger. Ring, Pin Collet Pivot . Coller)
F075-T7 al. { Handle. Acruawory . o 1-Té AL ( Bezell. Copper-Benvilinm { Retainer. Sleeve). Dry film tubrizant is uged on all
NOVINE pdrts.

The teo! is designed to withstang and function properly afier application of 2 187 Ib.limit ioad: For STS«63 loads are operationally
limited 10 the loads defined below 1o prevens damage 10 Spanan’s sucture.

Fx Fv Fz Mx bl Mz

S0Mbs. 13 0bs 15 1ke.  DLOWM} in-lbs LR in-lbs. LK} in-les.

150z, 50lbs. L5 1bs 1000 in-bs EOND ini-Tlas. LA} n-lbs.

I5lbs 15 1bs. S0 be  LOOO in-ibs 1000 in-lbs. 10EMY in-Tls.

Verification of the Limit by is done by tews and snalysis with a safty factar of |3 applied.
B} TEST:

(1} Acceptance

(a) The masigum allowable Farce 1o ingtall the OHT 10 2 microconical shall non axesed 3 [bs

(b1 The maximum atlowabie force required ta actusie the OHT hard dock shatl not sxcesd 10 Ibs.

1€} The lock burton acniation 1s venfied wiwen the actuntion lever is in the hard dock position.

{d1 The meol’s capabiliey 1 aurgnugally remm to e capluze nwode upon release of dve microconical ix verifisd

{e) Verification e the rool will oniv disenpage from o microcemcl as a resuli of rolting (e aciuslion lever to the release

POSILCR. )
(It The contingency release Ametion is verified .

Turnaround:
The QHT preflight checkout tests will be perforned in accordance wh 110's FIA requicemeznis.



FAILURE MODE EFFECTS ANALYSIS/CRITICAL ITEMS LIST

FMEA NUMBER: C5D-OHT-% ORIGINATOR; J5C PROJECT: Orbiter {IS5A DTO'S)
e e

PART NAME:QORD Handling Tool LRU/ORU PART NUMBER; 15s501-2003541 02 DUANTITY: ?

FART NUUMBER: 1040 1-20005-0 Lu? LRIMORD PART NAME: iy Handhing Tud SYSTEM: Evacaup
L5C CONTROL NO: N/A DBRAWING/REF DESIGNATOR: LT IR L SUBSYSTEM:Tools
ZONE/LOCATION: idgern, PLE EFFECTIVITV/AFFECT STAGE: 5TS-0] & SUES

The OHT is subected to the following AVT for ;5 duration of | minute per axis The OMT performance 15 verified pror 1 and
following the test.

Frequency (Hz) Laval:

n +3idh/oa
By g 330 N4 G2 Hz
350 1 2000 - idbvinct

() Cenification

Thernal

The tool shall be rested to withstand nencperating lemperiiures heluesn - 200 °F ta + 250°'F
The favctional test isted 10 acceptance shall be performed ar -200°F and = 250'F

Cycle
A 200 cycle functiona) tesr sivll be performed. The functional tests listed in acceptance siiall be verificd at the completion of the
cyvele lest

(C)y INSPECTION:!
Fabrication « Critical part dimensions . woletances, apphication of hbricants. ere. will be inspected 1o snsure ompliance with the
part’s drawing. All OHT pans shall be verified 1o be wisibly Clean.”

Test - Quality Assurance surveillce 15 required il ail tests .nd inspestion, Discrepancy repons are wrirten on all noncompiliances
(D) FAILURE HISTORY; None

(E) OPERATIQNAL USE;

1) Operational effect - Unable 10 release rool from ORLL

3y Crew Actien - If Eailuse ocourts. jettison QR ¢ Spartan).

3) Crew Trainung - Crew will receive training in the operation of the contingancy release mechanism.

43 Mission Constramr - Nope

) (n Fhight Checkout - The contingency selzase meclunistl cm nan be checked out on orbil util ir's use is required.

(F) MAINTAINABILITY: MN/A

PREPARED BY:G. Weigh REVISION;

DATE: T/26/94 WAIYER NUMBER
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